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Abstract 
The use of ecologic honey as a sweetener or nutritional-energetic supplement represents the best solution for 
maintaining the health of the human body. The achievement of this goal requires, besides a proper nutritional 
education, also the use of specific technological processes that allow the quality and quantity increase of this 
product. For this purpose, energo-protein supplements have been elaborated, using honey and various types of 
pollen (colza, sunflower, linden and fruit trees). The use of these supplements during fall and spring led to increases 
in the number of capped drone brood cells between 80-1660 in autumn, respectively between 678-5914 in summer 
and of the number of bees that will be to enter the winter with 8-236 individuals, either to make spring picking with 
960-10780 individuals. Through this treatment the health of bee families was also influenced, acclaimed both by the 
average number of dead larvae (variations between 0 and 11 maggots in May), as well as through the average 
number of Varroa lice (variations between 5 and 13.4 in May, respectively 7.8 to 12.6 in June). Under these 
conditions, the average production of honey / family / year has been between 27 kg for the control batch and 55 kg 
for the experimental batch number 4. 
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1. Introduction 
The technology imposed to the agricultural and food industry production has led to a large number of strong 
organoleptic foods, but which, most often, are nutritionally imbalanced and / or promote overconsumption. 
As a result of this phenomenon, the frequency of diseases has increased, caused by an inadequate diet, so that in 
the last years diseases such as diabetes, dyslipidemias, cardiovascular disease, cancer, obesity etc., are installed to 
people who are more and more younger and it represents the main cause of death. 
In these circumstances, a permanent nutritional education is necessary for the food producers and consumers, in 
terms of developing their abilities to achieve, respectively to select food products capable to manifest a pharmaco-
nourishing action over the human body. One such product known as medicine and food for over 10 millennia is 
honey. It accompanied the phylogenetic evolution of mankind and is today one of the few natural products that 
keeps unchanged the pharmaco-nourishing-sensory qualities, which, moreover, have brought it the nickname "nectar 
of the gods". 
Knowing that for 1 kg of honey bees gather nectar from more than 3 million blooms, it has been realized that 
several variants of natural energo-proteins supplements, with the air of which to stimulate the numerical 
development of bee family in order to increase harvest and the increased production of eco certified honey. 
2. Research Methods 
The experiment was conducted on 25 bee families balanced as biological power (number of individuals, 
respectively broods of all ages), reserves of fall food (honey + bee bread), age and origin of bees (second year, own 
apiary). 
The bee families were uniformly distributed in 5 batches (one control batch and four experimental batches), 
which were receiving energy supplementation (control batch 12 kg honey - 6 kg in autumn + 6 kg in spring) and 
energo-proteins (experimental batches 12 kg of money + 1.2 kg honey pollen from various origins) (Table 1). To 
estimate the capped brood's surface and the capped and uncapped surface of honey and the bee bread from each 
frame, three measurements were made every two weeks in September - October and April-May, using the Netz 
frame, a frame with standard langstarth size, whose surface is divided into 32 squares (8 * 4). The determination of 
bee population has been achieved with the help of the Netz frame, counting the squares covered by bees, and for 
more accurate results, the determinations were made early in the morning and during evening after the return of the 
bees to the hive. 
Table 1. Experimental Schema 
Batch n Treatement Period Objectives 
Control Batch 5 honey  
1-30 Sept. 
 
22 Feb.-30 
Mar. 
- evolution of the number of capped brood cells; 
- evolution of the bee number; 
- quantity of extracted honey after each harvest; 
- health status of bee families. 
Experimental Batch 1 5 honey+10% colza pollen 
Experimental Batch 2 5 honey+10% sunflower pollen 
Experimental Batch 3 5 honey+10% linden pollen 
Experimental Batch 4 5 honey+10% fruit tree pollen 
 
The determination of the honey amount after each harvest was done by weighing. The proceeding consisted in 
removing the frames from each hive, followed by the weighing process, the extraction of honey from the 
honeycomb by centrifugation, followed by weighing the empty frames. Through the difference between full and 
empty frames has been determined the quantity of extracted honey from each family and respectively batch. 
The health of bees from each family and batch has been determined by the number of dead larvae found on the 
bottom of the hive and in the collection box placed at the bee entrance for each family. 
The determination of the number of Varroa lice was made by counting them on the bottom of the hive covered 
with a white sheet of paper after the application of the treatment against parasites. 
Pollen was collected in the spring and summer of the previous year, dried and stored in special containers to 
prepare mixtures. 
For statistical analysis (to determine the significance of differences and correlations between the analyzed 
characters) the programs Star View (for the ANOVA and Student tests) and Excel were used, and for representing 
the figures and data, SPSS (Statistical Package for the Social Sciences), version 20, was operated. 
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3. Results and Discussion 
The chemical composition of the pollen types (Table 2) shows that small variations of the content of dry matter 
(94% for colza and linden pollen, 95% for sunflower and fruit trees pollen), crude protein (less than 24% to the 
colza, linden, fruit trees and slightly over 24% for sunflower), crude fiber (highest value for colza, 1.39%, and the 
lowest for linden, 1.33%) and non-nitrate extractive substances (between 65.37% and 66.20%). 
Table 2. Crude Chemical Composition of the Pollen Types (%) 
Specification Dry matter Ash Organic subst. Crude protein Crudefiber NES 
Colza pollen 94 3.41 90.59 23.55 1.39 65.65 
Sunflower pollen 95 3.46 91.54 24.08 1.38 66.08 
Linden pollen 94 3.40 90.60 23.90 1.33 65.37 
Fruit trees pollen 95 3.48 91.52 23.95 1.37 66.20 
 
Analyzing numerically and statistically (Table 3) the number of cells with capped brood, it is concluded that 
values close to the first measurement (significant differences only between EB4 and EB2) and show a decreasing 
tendency, normal technologically, but different in intensity as they tend to the winter period. 
A second determination reveals significant differences between the batches EB2 - EB1, significantly distinct 
between EB3 - EB1, EB4 - EB1, respectively very significant among all experimental batches and the control batch. 
The last determination confirms the superiority of the experimental batches that differ very significantly from 
the control batch, as well as the last two experimental batches compared to the first two (highly significant 
differences). 
Among the experimental batches, the best results are found for the experimental batch 4 and the weakest for the 
experimental batch 2 (significantly lower performances compared to the experimental batch 2). 
Normally, autumn and the number of individuals that make up a family of bees follows a downward curve with 
the coming of the winter period. In our experience (Table 4) it is found that at the first examination the very small 
differences between the batches (maximum 66 individuals) were not statistically covered. 
The second examination highlights on the one hand a decrease in the number of bees to the first determination 
on most batches, except the batch EB4 with an increase of 2.51% (55 individuals) and on the other hand, the 
numerical superiority of the experimental batches, mostly that of the batch EB4 that differs distinct significantly 
from the first two experimental batches and very significantly from the control batch. In turn, EB3 differs 
significantly from the first experimental batches and distinct significantly from the control batch. 
The superiority of the experimental batches to the control batch for this indicator is kept at the last 
determination, but numerical differences assured statistically are recorded only by EB3 and EB4 than the other three 
batches. 
Stimulated spring feeding influences more obviously the number of capped cells, so that from the first 
examination higher values in the experimental batches are obtained, except EB1 which differs significantly from the 
control batch. The last two experimental batches differ significantly from this indicator and from EB1. 
For the second examination, there were increases for all batches, but particularly remarkable is the batch EB4 
that with 10984 capped cells is significantly different than the first two experimental batches and very significantly 
compared to the control batch, being followed by the batch EB3 with 10600 capped cells, recording large 
differences than EB2 (9130 capped cells), respectively CB (8682 capped cells) and insignificant compared to the 
other batches. 
The third examination registers a more evident growth, the batches EB3 and EB4 with 14016, respectively 
14694 capped cells, with performances that differ very significantly from the control (8780 capped cells), 
distinctively significant than EB1 (10638 capped cells) and significantly from EB2 (11778 capped cells). 
At spring time, as expected, close to picking period, meant for all families of bees used in the experiment an 
increase in bee-population (increase of the number of individuals), detaching itself, such that for the experimental 
batches whose performances were superior to the ones of the witness, the differences between 1140 and 10780 
individuals being covered statistically, and on the other hand, the last two experimental batches, which recorded 
constantly the largest increases, such that for the last measurement of the number of their individuals (32280 EB4, 
31300 EB3) differ very significantly from the situation seen for this indicator to other batches. 
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Colza pollen used as a protein supplement for the experimental batch 1 had a less efficient effect, so that the 
number of registered bees in this batch was significantly lower than for the experimental batch 2.  
Table 3. Evolution of the Number of Brood Cells Capacity 
Batch Autumn Spring 
Examination I Examination II Examination III Examination I Examination II Examination III 
x + sx v% x + sx v% x + sx v% x + sx v% x + sx v% x + sx v% 
CB 5572+ 
170.21 
a 1,2,3,4 
0.03 2680+ 
111.13 
d 1,2,3,4 
0.04 930+ 
53.85 
d 1,2,3,4 
0.06 7300+ 
51.81 
a1, b2, 
c3, 4 
0.01 8682+ 
45.50 
a1,2 b3, 
c4 
0.01 8780+ 
50.99 
b1, 
d2,3,4 
0.01 
EB1 5482+ 
112.56 
0.02 3520+ 
79.69 
b 2, c 
3,4 
0.02 1850+ 
130.77 
d 3,4 
0.07 7656+ 
51.77 
b2, 4, c3 
0.01 9686+ 
122.19 
a2,3, b4 
0.01 10638+ 
591.04 
a2, c3, 
d4 
0.06 
EB2 5390+ 
61.24 
b 4 
0.01 4100+ 
153.62 
a 3,4 
0.04 1520+ 
117.69 
c 1, d3, 
4 
0.08 8624+ 
88.20 
a3,4 
0.01 9130+ 
224.05 
b3,4 
0.02 11778+ 
1559.46 
b3,4 
0.13 
EB3 5590+ 
138.02 
0.02 4310+ 
134.91 
a4 
0.03 2510+ 
83.07 
a4 
0.03 9310+ 
406.39 
a4 
0.04 10600+ 
96.95 
a4 
0.01 14016+ 
1974.51 
a4 
0.14 
EB4 5780+ 
115.76 
0.02 4350+ 
116.4 
0.03 2590+ 
113.14 
0.04 8962+ 
60.99 
0.01 10984+ 
147.07 
0.01 14694+ 
2073.1 
0.14 
Note: a - significant differences between batches; b - significant differences; c - distinctive significant differences; d - very significant 
differences; indices 1, 2, 3, 4 - batch against which the difference is registered. 
 
Table 4. Evolution of the Number of Bees 
Batch Autumn Spring 
Examination I Examination II Examination III Examination I Examination  II Examination III Examination IV 
x + sx v% x + sx v% x + sx v% x + sx v% x + sx v% x + sx v% x + sx v% 
CB 2164+ 
111.94 
a1,2,3,4 
0.05 1784+ 
23.05 
a1,2, 
c3, d4 
0.01 1374+ 
62.29 
a1,2, 
b3,4 
0.05 8560+ 
404.02 
b1, c2, 
d3,4 
0.01 12240+ 
865.36 
a1, c2, 
d3,4 
0.05 16800+ 
1219.06 
a1, b2, 
d3,4 
0.06 21500+ 
967.12 
b1,2, 
d3,4 
0.03 
EB1 2174+ 
54.13 
0.02 1820+ 
31.62 
a2, b3, 
c4 
0.02 1382+ 
63.01 
a2, 
b3,4 
0.05 9700+ 
797.57 
b2,3, c4 
0.02 13500+ 
1111.45 
b2, c3,4 
0.04 18300+ 
731.27 
a2, c3,4 
0.05 24280+ 
705.28 
a2, c3,4 
0.02 
EB2 2230+ 
65.19 
0.03 1908+ 
86.14 
b3, c4 
0.05 1408+ 
53.57 
b3,4 
0.04 11000+ 
418.31 
a3, b4 
0.01 15500+ 
1127.03 
a4, b3 
0.05 20060+ 
462.09 
b3,4 
0.01 26600+ 
738.87 
b3,4 
0.01 
EB3 2200+ 
123.90 
0.06 2100+ 
83.37 
a4 
0.04 1530+ 
63.25 
a4 
0.04 12000+ 
255.83 
a4 
0.01 18000+ 
620.14 
a4 
0.04 23280+ 
817.12 
a4 
0.03 31300+ 
1020.16 
a4 
0.03 
EB4 2187+ 
75.63 
0.03 2242+ 
81.06 
0.04 1610+ 
91.92 
0.06 12500+ 
846.44 
0.02 17100+ 
919.53 
0.03 24800+ 
406.47 
0.02 32280+ 
986.61 
0.02 
 
Honey production, differentiated on assortments and in total (Table 5) was different between batches, being 
positively correlated (Figure 1, 2, 3) with the number of bees that populate the hive. Therefore, the experimental 
batches have consistently higher productions compared to the control, the differences being statistically assured and 
being between 38.6% and 85.7% for the first harvest (colza), 27.3% and 118.2% for the harvest of acacia, 44.4 - 
77.8% for the linden honey. Each of the three harvests have highlighted the batch EB4, whose productions were 
recorded, with two exceptions, differences assured statistically compared to the other experimental batches. The two 
exceptions (insignificant differences) were compared to EB3 for colza and linden honey. Cumulating the honey 
production for the three harvests, it is found that on one hand the superiority of the experimental batches from which 
it was obtained with 9.7 up to 26.0 kg more honey compared to the control (valuesthat were assigned to different 
levels of significance), but also the experimental batch 4, which registered significant differences (6.2 kg versus the 
experimental batch 3), significantly distinct (11.3 kg versus EB2) and highly significant (16.3 kg versus EB1). 
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Table 5. Honey Production (kg / family) Extracted from the First Three Harvests 
 
 
For each of the three harvests, it is observed that there is a positive correlation between the number of bees per 
family and the amount of honey produced by it, revealing, however, two situations which decreased the value of this 
parameter, namely the picking of acacia, when, although the families of the experimental batch 3 were numerically 
superior than those of the experimental batch 4, have registered lower productions compared to them and during the 
linden harvest, when the numerical superiority of the families belonging to EB4 was not accompanied by an 
equivalent increase in honey production. 
 
 
Figure 1. The Correlation Between the Number of Bees and the Quantity of Colza Honey 
Batch Harvest I  
(colza) 
Harvest II 
(acacia) Harvest III (linden) 
Total 
x + sx v% x + sx v% x + sx v% x + sx v% 
CB 
7.0+ 
0.34 
c1, d2,3,4 
0.05 11.0+ 
0.74 
b1, 
d2,3,4 
0.07 
9.0+ 
0.5 
d1,2,3,4 
0.06 
27.0+ 
1.58 
d1,2,3,4 
0.18 
EB1 9.7+ 
0.91 
a2, b3, c4 
0.09 14.0+ 
0.62 
b2, d3,4 
0.04 
13.0+ 
1.11 
a2, b3,4 
0.09 
36.7+ 2.64 
b2, c3, d4 
0.22 
EB2 10.7+ 
1.18 
a3, b4 
0.11 18.0+ 
1.11 
a3, c4 
0.06 
13.0+ 
0.69 
b3,4 
0.05 
41.7+ 
2.06 
b3, c4 
0.22 
EB3 11.8+ 
0.79 
a4 
0.07 20.0+ 
0.81 
b4 
0.04 
15.0+ 
0.57 
a4 
0.04 
46.8+ 
2.16 
b4 
0.15 
EB4 13.0+ 
0.76 
0.06 24.0+ 
0.61 0.03 
16.0+ 
0.67 0.04 
53.0+ 
2.04 
0.13 
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Figure 2. The Correlation Between the Number of Bees and the Quantity of Acacia Honey 
 
Figure 3. The Correlation Between the Number of Bees and the Quantity of Linden Honey 
 
Table 6 presents the health status assessed by the number of dead larvae and Varroa lice recorded during two 
checks done after treatment against parasites. It can be noted that some families have been affected initially by a 
slight mycosis which led to the apparel of Varoos brood (dead larvae at the bottom of the hive), a phenomenon that 
was removed after measures was applied. 
 
Table 6. Health status assessed by the number of dead larvae and Varroa lice 
Month Batch Family 1 Family 2 Family Family 4 Family 5 Average 
May CB 18/16 17/21 7/13 0/10 3/7 11/13.4 
EB1 4/12 3/16 0/4 0/9 0/9 1.4/10 
EB2 0/9 0/14 0/5 0/3 0/7 0/7.6 
EB3 0/11 0/9 0/7 0/4 0/3 0/6.8 
EB4 0/7 0/4 0/9 0/1 0/4 0/5 
June CB 0/11 0/18 0/14 0/12 0/8 0/12.6 
EB1 0/14 0/10 0/16 0/9 0/5 0/10.8 
EB2 0/10 0/11 0/13 0/11 0/4 0/9.8 
EB3 0/11 0/16 0/13 0/18 0/10 0/13.6 
EB4 0/14 0/9 0/3 0/4 0/9 0/7.8 
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4. Conclusions and Recommendations 
From the analysis of experimental data obtained after administration of energo-protein supplements to the bee 
families, the following conclusions are taken: 
1. Pollen, as a protein source included in a rate of 10% in the structure of the given bee supplements led to the 
improvement of specific indicators that define the family strength (number of brood cells capacity, respectively 
number of worker bees), as well as in the honey goods production. 
2. The types of pollen used in the experiment, although they have a very similar chemical composition, it offers 
to the bee families a different biostimulation effect, so that for all the analyzed indicators, the best results were 
found for the pollen from fruit trees, followed by the linden, the sunflower and the colza pollen. 
3. Between the number of bees from the family structure and the honey production, there is a positive 
connection, the lowest value (r2 = 0.701), being registered for the acacia honey and the highest value (r2 = 0.828) for 
the colza honey. 
4. The health of bee families was influenced by the type of supplementation, such as the presence of dead larvae 
was identified only for the control batch (4 families, respectively 45 larvae) and EB1 (2 families, respectively 7 
larvae) and Varroa lice, present for all families from the experiment, registering numerical differences between 
103% (BE4 - CB) and 1.9% (EB3 - EB1).
References 
Alaux, C., Ducloz, F., Crauser, D., Le Conte, Y., 2010. Diet effects on honeybee immunocompetence. Biol. Lett., vol.34, No. 2,  46-50. 
Avni, D., Dag, A., Shafir, S., 2009. The effect of surface area of pollen pattes fed to honey bee (Apis mellifera) colonies on their consumption, 
brood production and honey yield. J.Apic.Res., 48, 23-28. 
Brodschneider, R., Moosbeckhofer, R., Crailsheim, K., 2010. Surveys as a tool to record winter losses of honey bee colonies – a 2-year case 
study in Austria and South Tirol. Tirol. J.Apic., 49, 23-30. 
Brodschneider, R., Haidmayer, C., Riessberger-Galle, U., Crailsheim, K., 2009. Protein uptake in honey bee colonies supplemented with two 
protein diets stimultaneously. Apidologie, 40, 662-665. 
Van der Steen, J., 2007. Effect of a home-made pollen substitute on honey bee colony development. J.Apic.Res., 46, 114-119. 
Van Engelsdorp, D., Hayes, J., Underwood, R.M., Pettis, J.S., 2010. A survey of honey bee colony losses in the United States fall 2008 to spring 
2009. J.Apic.Res., 49, 7-14. 
 
